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(54) Telecommunications switching element 

(57) A multi-stage telecommunications switching 
means, such as a "rotator", has 2 n input ports 
and 2 n output ports, 'n' being an integer greater 
than 1, and is formed from a number n x y (n-1) of 
y x y switching elements where y is an integer 
greater than 1 and the elements are arranged in 
n stages wherein each switching element within 
a stage x, where V is an integer between 1 and 
n, changes state every y (x_1) timeslots to provide 
switching only in the space domain. The switch- 
ing elements may be electrical or optical de- 
vices. 
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TSordin, to .he present invention the,, Is provided . mum-tag. te.e^n.munic.t.on^ching me ens 
hJSSU an. ^outp* port, where V , s an, = 9= ■ -^-^Ino Z 
LC.r«.»5KrJ ZEj. ever, ^ , timers - ^. 

SB %re^en;r.nltw,»now 6 ed^ 

ings, in which:- 

Figure 1 shows a rotator input channel map; 

Figure 2 shows a rotator output channel map; 

Figure 3(a) shows a basic 2x2 switching device; 

Figure 3(b) shows the device of Figure 4(a) in the "cross" state; 

Figure 3(c) shows the device of Figure 4(b) in the "bar" state; 

'""re invention further ai.ows a migration from electrica. to optica, technology with no chance to the contro. 
" "The •SSSSon-fty can be represented by the input and output channe. maps shown in Figures 1 and 
2 Thetptl channe. map in Figure 1 shows the 16 inputs to the rotator in the vertical dimension annotated 

St3 Tn the output channe. map. Figure 2, one cyde to centra, stage switch 7 is high.ighted, and it can be seen 

tlonal. W and W with reference ,o « h e 3B « o, the , rente ,e as shown b.ow. 
where 'B* represents a 'bar' and 'C a 'cross' signal. 
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Stage 3; 
Elements 1, 5 

20 T/S: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

State: BCCCCBBBBCCCCBBB 

25 Elements 2, 6 

T/S: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
State: BBCCCCBBBBCCCCBB 

30 

Elements 3, 7 

T/S: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

35 

State: BBBCCCCBB BBCCCCB 

40 Elements 4, 8 

T/S: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
State: BBBBCCCCBBBBCCCC 

45 
50 
55 

3 

8NSDOCID: <EP 0641 1 08A2_L> 



10 



15 



20 



25 



30 



35 



40 



EP 0 641 108 A2 

Stage 4: 
Element 1 

X/S: 123456789 10 U 12 13 14 15 16 
State: BCCCCCCCCBBBBBBB 

Element 2 

T/S: ! 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
State: B B C C C C C C C C B B B B B B 

Element 3 

X/S: ! 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
State: B B B C C C C C C C C B B B B B 

Element 4 

T/S: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
State: BBBBCCCCCCCCBBBB 

Element 5 

T/S: i 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
State: BBBBBCCCCCCCCBBB 

Element 6 

T/S: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
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State: BBBBBBCCCCCCCCBB 
Element 7 

T/S: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
State: BBBBBBBCCCCCCCCB 
Element 8 

T/S: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
State: BBBBBBBBCCCCCCCC 



The implementation described performs the required functionality of the Rotator with zero delay (except 
for propagation delay), and can either be implemented using electronic or optic technology using the same 
20 control and timing information. Both Lithium Niobate and Indium Phosphide are suitable materials for optic im- 
plementation of the Rotator function. 

Using a pair of interconnected Rotators R1, R2, shown in Figure 5 as 4 x 4 units for this example, such 
that R2 = [R1]~\ i.e. R2 performs the inverse function to R1 leaving the inputs unchanged for each Rotator. 

Ad, Bd, Cd, Dd represent the data from inputs A, B, C, D respectively and Ah, Bh, Ch, Dh represent the 
25 header information from inputs A, B, C, D respectively. , 

The header information is switched by R1 to the Header Processing where SOH handling, ATM cell header 
translation/policing and otherf unctions can be carried out to provide modified headers Ah\ Bh', Ch', Dh'. Equiv- 
alent delays are then applied to the data by the Delay Unit. The data streams are then reconstituted by the 
Rotator R2. 

30 

Claims 

1. A multi-stage telecommunications switching means having 2 n input and 2 n output ports, where 'n' is an 
35 integer greater than 1 , comprising a number n x y<°- 1 > of y x y switching elements, where y is an integer 

greater than 1 , arranged in n stages wherein each switching element within a stage x, where x is an integer 
between 1 and n, changes state every y<*- 1 > timeslots to provide switching only in the space domain. 

2. A switching means as claimed in Claim 1 , having 2 n inputs and 2 n outputs, wherein y is equal to 2, whereby 
40 there are n x 2^ switching elements arranged in *n' stages and each switching element within a stage V, 

where x is an integer between 1 and n inclusive, changes state every 2< x_ 1 > timeslots. 

3. Aswitching means as claimed in Claim 1 or 2 wherein each switching element has two states, a first state 
wherein each input port is connected to a corresponding output port and a second state wherein each 

^ input port is cross-connected to an opposite output port. 

4. Aswitching means as claimed in any preceding claim wherein the switching elements are optical devices. 
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5. A processing means comprising first and second switching means as claimed in any preceding claim, 
wherein the second switching means performs a function inverse to that performed by the first switching 
means, further comprising a header processing unit connected between an output of the first switching 
means and the corresponding input of the second switching means. 

6. A processing means as claimed in Claim 5, further comprising delay means between the remaining cor- 
responding outputs of the first switching means and inputs of the second switching means. 
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